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08.12.25

(IOMKHOCTB, y4. CTETICHb, 3BaHKE) (moanuce, nara) (uHUIMANEI, (aMUIHs)

[Iporpamma ono6pena Ha 3acenanuu kadenpsr Ne 1

«08» nexabps 2025 1, mpotokos Ne 05

3aeayrommii kadempoit Ne 1

L
1.¢.-M.H., IO, 08.12.25 A.O. CMupHOB

(y4. cTeneHs, 3BaHue) (moamucek, nara) (MHUIMATEL, (aMuITHs)

3amecturens qupekropa uactutyra IITU no metoamueckoii pabore
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AHHOTaUs

HMucuunnuHa «MMUTaMOHHOE MOJAETUpPOBaHUE (U3MYECKUX M TEXHOJIOTHYECKUX
MPOIIECCOB» BXOJIUT B 00pa3oBaTElIbHYIO MPOrpamMMy BBICHIETO 00pa3oBaHUsS — IPOrpamMmy
OakajmaBpuaTa II0 HaMpaBlIECHUIO MOATOTOBKM/ crneruaiabHocTH 27.03.02 «YmpaBieHue
KauecTBOM» HampaBlieHHOCTH «lludppoBoe KadecTBO W MPOSKTUPOBAHHE MPOTYKITU.
Hucnunmuna peanusyercs kadeapoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

[IK-6 «CrocobeH MpPUMEHSATh TEXHOJOTMH  HCKYCCTBEHHOIO  HMHTEIJIEKTa B
po(heCcCHOHATILHOM 1A TEIILHOCTI

CopepxaHue TUCHUIUIMHBI OXBAaThIBA€T KPYI' BOIPOCOB, CBSI3aHHBIX C OCHOBAaMHU
MOCTPOEHHUS M aHAIM3a MPOCTHIX UMUTALMOHHBIX U MAaTEMaTUYECKUX MOJEIIEH, YTO MO3BOJISET
JIOCTaTOYHO TMOJIHO U TOYHO OTpPa)KaTh CBOMCTBAa M MOBEIEHUE CIOKHBIX KOHCTPYKIIMOHHBIX
AJIEMEHTOB COBPEMEHHOI'0 TEXHOJIOTMYECKOT0 000PYA0BaHUS U MAITUHOCTPOCHUSI.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
yu4eOHOTO Tpouecca: Jgekyuu, J1adbopamopuvie pabomvl, CAMOCMOAMENbHAL —paboma
obyuarue2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B popme nuddepeHIupoBaHHOTO 3a4eTa
(5 cemectp).

OO0miasi TpyIOEMKOCTh OCBOCHHS AUCIMIUIUHBI COCTaBISET 2 3a4€THBIX E€JAMHHUIIBI, (2
yaca.

SI3bIK 00yUYeHUs O TUCIHUILTUHE KPYCCKHM »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Ilenm npenomaBaHus TUCIUILUTMHBI 3aKJIIOYAECTCS B IPUBUTHH CTYJCHTaM HaBBIKOB,
CBSI3aHBIX C OCHOBAaMH TIOCTPOCHHUS M aHAIM3a MPOCTHIX WMHUTALMOHHBIX U MaTEMAaTUYECKHUX
MoOZIeJIeld, YTO MO3BOJISET JOCTATOYHO MOJHO M TOYHO OTpPakaThb CBOWCTBA M IOBEACHUE
CJIOKHBIX KOHCTPYKIIMOHHBIX 3JIEMEHTOB COBPEMEHHOT'O TEXHOJOTHUYECKOTO OO0OpYHOBaHUS W
MAaIIMHOCTPOCHUSI.

1.2. JlucumniuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTEeNBFHBIX OTHOIICHHH, 00pa30BaTENBLHOI MPOrpaMMBbl BBICILIETO 00Opa3oBaHUs (Janee —
OIl1 BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroOUIMics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU MM UX YacTsAMU. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIMN U HHANKATOPOB X JOCTHXKCHHS

Kon n
Kareropus (rpymma) Kon n HanMeHOBaHME WHIUKATOPA JOCTHKEHUS
HaMEHOBaHUE
KOMIIETEHIINHA KOMIIETEHIIUU
KOMIIETEHIIUHA
I1K-6 Criocoben TIK-6.3.2 3HaTh METOABI UMHUTAIIHOHHOT'O
MIPUMEHSATD MOJICIMPOBAHUS
TEXHOJIOTUH I1K-6.Y.1 ymeTb 006pabaThiBaTh,
[TpodeccuonanbHble
HCKYCCTBEHHOTO BU3YaJIU3UPOBATh U AaHAIU3UPOBATH JIAaHHBIC
KOMIIETEHIUH
UHTEJIEKTA B [1K-6.B.2 BnageTh HaBbIKaMU IPUMEHEHUS
po(heCCHOHATILHOW | UMUTAIIMOHHOTO MOJICIIMPOBAHUS (DHU3UYCCKHUX U
EATENLHOCTH TEXHOJIOTHYECKHUX IMPOIECCOB

2. Mecro nucuurnHbl B cTpykType OI1
Hucturnuna MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOIUMUCS
IIPU U3YYECHHUH CIIEYIOUIUX TUCIUIUINH:
— «MexaHuka»

— «Maremaruka. AHATUTHYECKAs TeoOMETpHUa U JIMHEMHas anre6pa»

— «MaremaTtnka. MareMaTHUecKHil aHAITN3

3HaHUs, TOJYyYEHHbIE NPH HU3YyYEHUHM Marepuana JaHHOM AMCLUMIUIMHBIL, MUMEIT Kak
CaMOCTOSITEILHOE 3HAYEHHUE, TaK U UCIIOJIB3YIOTCS IPU U3YUYEHUHU APYTUX TUCIHUTUINH:

—«MareMaTnuecKoe MOAEIUPOBAHNUE CPEICTB U3MEPEHUI,

— — «3MepeHus B TEXHUYECKUX CHCTEMAax).
3. OO0BEM | TPYJOEMKOCTh JUCIIUILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
pabOoTHI IO TUCIHUTUINHE (M pacIpeIe]ICHIE dTOW TPYIOSMKOCTH IO CEMECTpaM) MPeACTaBICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITUHBI

TpynoemMKocTh 1o
Bun yaeOHO# paboThI Bcero ceMecTpam
Ne5

1 2 3
Oowan mpyooemKkocma ouCUuUnIUHbL, 2/ 79 2/ 72
3E/ (uac)
U3 nux yacoe npaxmuueckoil n0020moeKu 17 17
AyoumopHnule 3anamus, BCEro vac. 34 34
B TOM YHCJIE:




nexrun (JI), (gac) 17 17

npaktudyeckue/cemunapckue 3aastus  (113),
(gac)

naboparopusie padbots (JIP), (dac) 17 17

KypcoBoii poekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

CamocmosamenvHas paboma, Bcero (dac) 38 38
Buo npomesxcymounoi ammecmayuu: 3ader, Tindd

mudd. 3ager, sk3amen (3ader, Judd. 3aug, ' Hudod. 3au.
K3 F*) 3au.

[IpuMeuaHue:  KaHAMIATCKHUIA JK3aMeH
4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezaenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiiaM v BUAAM 3aHATUMN.
Pa3z[em>1, TEMBI IUCHUIITIMHBI U UX TPYAOCMKOCTD IIPUBCJACHBI B Ta6n1/1ue 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIHUILIHNHBI, UX TPYA0EMKOCTh

Jlexmmm | 113 (C3)| JIP KII CPC

Paznensi, TeMbI JUCIMIIIAHEI (uac) (qac) (4ac) (dac) (gac)

Cemectp 6

Paznen 1. BeluncnurensHble METOJIbI B pacueTax
Ha MPOYHOCTb

Tewma 1.1. HanpspkeHus u gedopManuu B
TBEPIOM TelIe

Tema 1.2. OCHOBBI TIOCTPOEHUS (HU3UUECKOM S S 14
Mozenu Tema 1.3. IlocTtpoeHne MmaTeMaTH4eCKOM
Mojend. Tema 1.4. OCHOBHEIE COOTHOIICHUS
MEXy HaNpsHKEHUSIMHE, JedopMarueii u
temneparypoit Tema 1.5. Jledhopmariuu u
CMEILICHHUS.

Paznen 2. Tunbsl KOHEUHBIX 3JIEMEHTOB
Tema 2.1. JINHENHHBIN yIpyruid 2J1EMEHT.

Martpuna KecTKOCTH.
Tema 2.2. Mojienu CTep>KHEBBIX CUCTEM.

Tema 2.3. O011me TeopeMbl U3 MPUKIATHON
MexaHuku Tema 2.4. baouHblil 37€MeHT.

Paznen 3. Kpyuenue npsiMoIuHENHBIX CTEPIKHEN.

Tewma 3.1. KpyueHne ocecCHMMETPUIHBIX
CTEpIKHEU 4 4 8

Tema 3.2. Anagoruu

Tema 3.3. IlpuMeHeHue anamorui

Pa3gen 4. MaremaTuuecKre MOIEIH 000JI0UKHU
u mactunbl Tema 4.1. Cdepuueckas Kpyropas
U IWIMHAPUYECKast 000JI0UKH

Tewma 4.2. Jlepopmaniusi 000J104€K BpaIieHUS

HUroro B cemectpe: 17 17 38

Hroro 17 0 17 0 38




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHSITHA.
Copep:xanne pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esioB U TEM JICKIIMOHHOTO IHMKJIA

Howmep pasnena

Ha3Banue u conepkanue pasiejoB U TEM JIEKIITMOHHBIX 3aHATUN

1

Pazgen 1. BerancnuTenbHple METOBI B pacyeTax Ha MPOYHOCTD
Tema 1.1. Hanpsokenus u neopMaiiiy B TBEpIOM Teje

Tema 1.2. OcHOBBI IOCTpoeHHUS PU3NUECKOr Moaenu Tema

1.3. IlocTpoeHne MaTeMaTUIECKOM MOMIEIH.

Tema 1.4. OCHOBHBIE COOTHOIIEHHS MEXTy HAPSHKEHUSIMH,
nedopmalmel u TeMIeparypoun

Tema 1.5. ledopmanny 1 CMEIICHHS.

Pasnen 2. TUIBI KOHEYHBIX JIEMEHTOB
Tema 2.1. JIunelHbIN yrpyruii aneMeHT. MaTpuna >KeCTKOCTH.
Tema 2.2. Mogenu CTEp>KHEBBIX CHCTEM.

Tema 2.3. O0mue TeopeMsl U3 MPHUKIATHON MeXaHUKH Tema
2.4. bayO4HBIN IEMEHT.

Paznen 3. KpydeHue npsIMOTMHEHHBIX CTEPXKHEMH.
Tema 3.1. Kpyuenne ocecuMMeTpUYHBIX cTepxkHel Tema
3.2. AHanoruu

Tema 3.3. [IpumeHeHne aHaIOrui

Pasgen 4. MaremaTndeckre MOLEIN OOOJIOUKH U INIACTAHEI

Tema 4.1. Cepuueckas Kpyropas U MUIHHIPHUSCKAs 000JIOUKU

Tema 4.2. Jleopmariust 000J104EK BpAICHHS

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTDb

N3 Hux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUYECKUX | TpPYyJOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(gac) JIMHBI

VY4eOHbIM MIIaHOM HE IPEAYCMOTPEHO

| |

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh




W3 Hux Ne
Ne TpynoeMKOCTh, | MPAKTUYECKOH | paszerna
o HaumenoBanue nabopatopHbIx padoT (uac) HOATOTOBKH, | mucrumm
(dac) JIUHBI
Cemectp 6
1 PactspbxeHne cTynmeH4aTroro CTepxHs 1 1
2 | Marpuiia )keCTKOCTH CTePKHEBOTO JIEMEHTa 1 1
3 TOHKMI YeTBIPEXyTOJIbHBINA JIEMEHT 1 1
4 ToJICTBIN YETBIPEXYTOIbHBIN 2JIEMEHT 2 1
5 | IIpakTuueckoe nprMeHEHUE METO/1a KOHEUHBIX 2 2
anemeHToB B ANSYS
6 Mertonuka paboThl ¢ IPOrpaMMOi Ipu 2 2
pELICHUH CTaTUYECKUX MPOYHOCTHBIX 33/]1a4 B
ANSYS
7 [Tnockuii u3ru6 Oanku 2 2
8 TemnieparypHble HalpsKEHUS 2 2
9 [Tnockue 3amaun 2 2
10 [IpocTpaHcTBEHHBIC 3aaUn 2 2
Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas padoTa 00yJaronIuXxcs

Buasl camoctosTensHON pa6OTBI " €€ TPYAOCMKOCTD ITPUBCJCHBI B Ta6n1/1ue 1.

Tabmauna 7 — Bunbl caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 3,
Bua camocrositensHOM paboThI
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
25 25
qucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Homamraee 3amganne (/13)
KonrtposbHble paboTsl 3a04HrKoB (KP3)
IToaroToBka K MpOMEKYTOYHOU 8 8
arrectanuu (I1A)
Bcero: 38 38




5. IlepeueHsb ya4eOHO-METOAMUECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSTENFHOW paboThl 00y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedyeHpb nevaTHBIX U SJIEKTPOHHBIX y4eOHBIX M3IaHUI NMpHUBEIeH B TadIuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIM

HIudp/
URL aapec

bubnuorpaduyeckas ccpuika

KomuecTBo 9K3eMILTSIPOB B
oubnmoTexe
(KpoMe JIEKTPOHHBIX IK3EMILTSIPOB)

bytkapesa, H. I'. KomnesroTepHoe
MOJIEJIMPOBAHUE B MPUKIIAJHON MEXAHUKE :
yaeOHoe nocobue / H. I'. bytkapesa, A. 3.
KpacunpuukoB. — CaHKT-

[TetepOypr : BI'TY "Boenmex" um. 1.O.
VYcrunona, 2019. — 52 ¢. — ISBN 978-5-
907054-

52-3. — Tekct : anekTpoHHbIH // JlaHb :

AJIEKTPOHHO-OMOIMOTEYHAST CUCTEMA, —
URL:

https://e.lanbook.com/book/157092 (nara
oOpatuenus: 08.09.2022). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

KpacunpHukos, A. 3. MeToabl oNTUMU3AIUN
B IIPUKJIATHOM MEXaHHKe : yueOHoe mocodue /
A. 3. KpacunbHukos, H. P. Typkuna. —
Cankr-

[TerepOypr : BI'TY "Boenmex" um. /1.®.
VYcrunona, 2019. — 42 ¢. — Tekcr :
ANIEKTPOHHBIH // JIaHb : 3IEKTPOHHO-
ouomoteynas cuctema. — URL:
https://e.lanbook.com/book/157065 (nata

obpamenus: 08.09.2022). — Pexxum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

Oxoneunukos, A. C. IIpounocTHbIE 1
JUHAMHYECKHE pacueThl B IPOrPaMMHOM
kommiekce ANSYS WORKBENCH :

yueOHoe

nmocooue / A. C. Oxoneunrikos, C. JI. , ®@. T .
— Mocksa : MAU, 2021. — 101 ¢. — ISBN
978-54316-0805-6. — TekcT : 37eKTPOHHBIH

// JIaHb : 37€KTPOHHO-OMOINOTETHAS




cucrema. — URL:

https://e.lanbook.com/book/207485 (nara
oOpatuenus: 08.09.2022). — Pexum
JIOCTYTIA: JIJISl aBTOPH3. MOJIb30BaTEIICH.

banmuxkosa, . A. Kommiekc ANSYS:
aHaAJIU3 YCTOWYUBOCTU KOHCTPYKLHUH :
yueOHoe ocooue / U. A. banmukosa, M. A.
Jleran, K. A. MarBeeB. — HoBocubupck :
HI'TY, 2017. — 66 c. — ISBN

978-5-7782-3383-6. — TeKcCT : 3IeKTPOHHBII
// JlaHb : 3EKTPOHHO-OMOTMOTEUHAS
cucrema. — URL:
https://e.lanbook.com/book/118128 (nara
obpamenus: 08.09.2022). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

Kporos, C. B. PacueTsl Ha po4HOCTh U
JKECTKOCTb 3JIEMEHTOB KOHCTPYKIIUI 1
coopyxkenuii ¢ npumenenuem ANSY'S :
yaebHoe ocodue / C. B. KpotoB. — PocToB-
Ha-/lony : PI'VIIC, 2022. — 96

7. IlepeyeHb IMEKTPOHHBIX 00OpPa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAaIMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIHUILIMHBI
npuBezieH B Tabnmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec HaumenoBanue

https://e.lanbook.com/ | DnexTpoHHO-OMOIHOTEUHAs crcTema JlaHb

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mpoOrpaMMHOr0 0O€CHeueHUs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNLHOTO MPOIIecca 10 AUCIUTITNHE.
[lepeueHpb uCnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. IlepeueHp MH()OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIiecca 1Mo JUCIUILTHHE

[lepeuenb uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

‘ Ne i/ ‘ HaumeHnoBanue




‘ He mpenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a

Cocras MaTepHaHBHO-TCXHquCKOﬁ 63351,

HEe00X0IUMO

JJIA OCYIICCTBIICHUS

00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)

1 | JlekimoHHas ayIUTOPHS —yKOMIUIEKTOBaHa |  DOHJ JIEKIIMOHHBIX
Crenuaau3upoBaHHol  (yueOHOM)  MeOenblo,  Habopom aymuropuit I'VAIT
JEMOHCTPAIIMOHHOTO O0OPYAOBaHUS U  y4eOHO-HAIISAHBIMU
ocoOusIMHU, 00eCIeYNBAIOIIMMHI TEMaTHYECKUE MILTIOCTpAIiH,

COOTBETCTBYIOIIINE pabounm y4eOHBIM porpaMmam
JTUCITUTIINH (MOITYJICH ).

2 | AynmuTopuu sl IPOBEACHUS MPAKTUICCKUX 3aHITHIA — ®oHJ aynuTopuit
YKOMIUIEKTOBaHbI CIHEIUAIN3UpOBaHHON (y4eOHOIT) Mebenbio, 'VAII
Habopom JIEeMOHCTPAIIMOHHOTO 000pyIOBaHUS " (yn. Tactemo 15, ay,
y4eOHOHAITIS THBIMU nocoousmu, o0ecrevnBaIUMU
TEMaTUYeCKHe WJUTIOCTPALUU, COOTBETCTBYIOIME DPAaOOYUM 24-12)
y4eOHBIM porpaMMaM AUCHUILTHH (MOJyTIei).

3 | Ilomemenne aj1si CaMOCTOSATENILHOM paObOThl — YKOMITJICKTOBAHO ®onp ayauropuit
CHelHalu3upoBaHHON  (yueOHOH)  MeOenplo,  OCHAIICHO [VAII
KOMIBIOTEPHOH TEXHHKOW C BO3MOXKHOCTHIO MOAKIIOYECHUS K
cetu "MHTepHeT" M oOecredyeHo IOCTYNOM B AIIEKTPOHHYIO (y. Factenno 15, ayn.
nH(OPMAITMOHHO-00pa30BaTEIbHYIO CPEAY OpraHU3aIHH. 24-12)

4 | YyebHag  aymuTopuss  JUII  TEKYLIEro  KOHTpPOJIs | Donx aynuTopuit
MIPOMEKYTOYHON arTecTaluu — YKOMILIEKTOBaHA VAL
CHelHalIn3upoBaHHON (yuyeOHOW) MeOenblo, TEeXHUYECKUMU
CpeAcTBaMH OOy4YeHHUs, CIYXKallUMH [ TpeAcTaBIeHUs (y. Factenno 15, ayn.
yueOHOM nHpopmManuu. 24-12)

10. OueHo4HBIE CpeICTBA JUISI POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CpPEACTBAJIA MPOBEICHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJS MPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHOM arTecTauuu

HepequI) OIICHOYHBIX CPCACTB

JuddepeHpoBaHHbIi 3a4ET

Cnucok BONpOCOB;
Tectrl

10.2. B kadecTBe KpUTEpUEB OIICHKH YPOBHS

chopMUPOBAHHOCTU (OCBOCHHS)

KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJIBHO-PEUTHMHTOBOM  CHCTEMbl ~ YHUBEpCUTETa,  IpaBHiIa
WCIIOJIb30BAaHNs KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL

Tabmuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or1eHKa KOMITETEHITUH

XapakTeprcThKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayupHas mIKaina P P (bop




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS ¢ TPAKTHYECKOM
JIESITCIIBHOCTBIO HAIPABJICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.
— 00yJaromuiics TBEPI0 YCBOWIJI MPOTPaAaMMHBIA MaTepHal, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEITBbHOCTHIO
«3auTEHOY .
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHSI B IMPAKTHUYECCKOM NPUMEHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1abo apryMEHTHPYET HaydHBIC ITOJIOKCHHS,
— 3aTpyAHseTcs B (OPMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIQJICET CUCTEMOM CICIMATU3UPOBAHHBIX TOHSITHIA.
— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIIECTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IIPH
«HEYNIOBJICTBOPUTEIILHO) ’
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBJICHUY;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Tadnmie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ko
Ne n/nt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa A
UHIMKaTopa
Y4eOHBIM MJIAHOM HE PEIYyCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera
Kon
Ne n/m [lepeuens BonpocoBs (3a7a4) amns 3a4dera / qudd. 3adera
p P (sanas) 1 i UHIMKaTopa
1 KoMnoHeHTHI TeH30pa HanpsKeHU yAoBIeTBOPSOT yeinouto | [1K-6.3.2

021/611 =0623/631 = 622/c12. SIBNsieTcs 11 ONUCKEIBAEMOE
TaKHM TEH30POM HaNPsHKEHHOE COCTOSTHUE TPEXOCHBIM?
Kakum Oyner HanpsoKeHHOE COCTOSIHUE, €CTTH KpoMe
YKa3aHHOTO yCIJIOBHUS CIIPABEJINBO COOTHOIIeHHE 631/621 =
033/632 =0c12/022

2 Pacyetsl 6a10YHBIX KOHCTPYKITHIL.




Pacuer 00beMHOM cTaTHYECKOM 3aa4K IMHEHHON TEOPUH
YIPYIOCTH

4 Yo6eauTech, 4TO I U30TPOITHOTO MaTepHalia yrioBbIe I1K-6.V.1
nedopmaruu He 3aBUCAT OT HOPMAJIBHBIX HAIIPSDKEHHH, a
MIPOJIOJIbHBIE JieOpMAIIUH HE 3aBUCST OT KacaTelbHbIX
HaIpSHKECHUN.

5 IlocTpoeHune u XxapakTepUCTUKH CETOK

6 Pemenue 3a1a4 METO10M KOHEYHBIX AJIEMEHTOB.

7 [TpoBeauTe moapoOHbIH BEIBOI (OPMYIIBI 111 00BEMHOM [1K-6.B.2
IUIOTHOCTH MOTEHIMAIBHOM SHEPrun JeGOopMaluu Tena,
Marepuail KOTOporo o0jagaeT CBOMCTBOM JIMHEHHON
YIIPYTOCTH.

8 [TonyuuTs peleHue 3a1a4u O TOJICTOCTEHHOM LUJIMHPE MO/
BHYTPEHHUM JIaBJICHUEM

9 Y6enureck, 4TO JUIs1 U30TPOITHOTO MaTepualla yrioBble
nedopMaIi He 3aBUCIT OT HOPMaJIbHBIX HaNpsHKEHUH, a
MIPOAOJBHBIE Ae(OpMaIui HE 3aBUCST OT KacaTebHBIX
HaPsHKEHUM.

10 [TosicHuTe BHIOOP METO/A TOCTPOESHUSI CETKU JUISI MOAEIU [1K-6.3.2
(3amanue)

11 MeTo KOHEYHBIX 00HLEMOB: OCHOBHBIE ITOHSITHA.

12 WHcTpyMEeHTBI CO3aHNs TEOMETPUUYECKOI MOJIeNn

13 [TonyunTs pemeHue 3aaauu o TojactocreHHoM nunuHape nog | [IK-6.Y.1
BHYTPEHHUM JIaBIICHUEM

14 I'paHnuHbIe 351eMeHTHl. MOIeIMpOBaHNEe YCIOBUM KOHTAKTA.

15 [Tpumenenne MKD nis periennsi [MHaAMUYECKHX 3a]1a4.

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeCTaBICHBI B Ta0wmIe 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOrO IPOEKTUPOBAHMSI/BBIIIOIHEHUS KYPCOBOM pabOTHhI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/nn .
KypcOBOl pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel Ui mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB

Ne i/t

ITprMepHBIii TepeueHb BOIPOCOB VISl TECTOB

Kon
WHIAWUKATOPA

Kaxkue Tumnel ananusa 10CcTynHbl B Ansys?
a) CTaTu4ecKuii aHau3.

0) [lunaMmuueckuii aHaIH3.

B) TennoBoii ananus.

r) Bce BbllenepeyncieHHbIe.
[IpaBunbHbI OoTBET [’

Uto sSBIIETCS OCHOBHOM 3a7a4eil METOAa KOHEUHBIX
3JIEMEHTOB?

a) PazOueHue 001acTH Ha KOHEYHBIC SJIEMEHTHI.

0) Pemenne nuddepeHnranbHbBIX YpaBHEHUM.

B) [lomyueHue MaTpuIlbl KECTKOCTH.

[TpaBunbHbBIE OTBETHI A-B

[1K-6.3.2




[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K Kaxk101
MO3UIIMH, TaHHOH B JIEBOM CTOJIOIE, TO10epUTe
COOTBETCTBYIOILYIO TIO3UIINIO B TIPaBOM CTOJIOLIE
CootBercTBHE MEX 1y 3aKkoHaAaMH HbroToHa 1 nx
(dbopMyIIUpOBKaMUu:

Ilepsniii 3akoH HetoToHa: a) CyI1ecTBYIOT TaKu€ CUCTEMBbI
OTCu€Ta, Ha3bIBAEMbIE UHEPIIUAIbHBIMH, B KOTOPBIX
MaTepuaabHas TOYKA COXPaHSAET COCTOSIHUE ITOKOS WK
PABHOMEPHOTO IPSIMOJIMHEWMHOTO IBU>KEHHUS 10 TEX MOP, OKA
BHELIHHUE BO3/IEHCTBUS HE U3MEHSAT 3TOI0 COCTOSIHUSL.

Bropoii 3akon HeroTona: 0) Cuna, geiicTByroIIas Ha Teo,
paBHa MIPOU3BEACHUIO MAcChI TeJIa Ha COO0IIAaeMOe 3TOM CHIIOM
yckopenue: F=ma.

Tperuii 3akon HeroTona: B) Cuiibl, ¢ KOTOPBIMHU J1Ba TENa
JNEUCTBYIOT APYT HA Ipyra, PaBHBI 10 MOAYJIIO U HAIlPaBJIEHBI
BJIOJIb OJHOM NPSIMOM B IPOTUBOMNOJIOKHBIE CTOPOHBI.

[IpounTaiiTe TEKCT U YCTAaHOBHUTE MOCIEA0BATEIHHOCTb.
3anummuTe COOTBETCTBYIOUIYIO TIOCIIEI0BATEIILHOCTH OYKB
CJIeBa HAIMPaBO

YcTaHOBHTE IOCIIEIOBATEIBHOCTD PEICHHUS 331a4 Ha TUIOCKYIO
CUCTEMY CXOSIIUXCS CUJI TEOMETPUUYECKIM CIIOCOOOM:
1-Onpenenuts TOUKY, paBHOBECUE KOTOPON HYXKHO
UCCIIEIOBATD,

2-HaiiTy HeM3BECTHBIE PEAKLIUH MPH TOMOIIHA TEOPEMBI
CHUHYCOB,

3-OnpenenuTh aKTUBHBIC CHIIBL,

4-TTocTpouTh CUIIOBOM MHOTOYTOJIbHUK(TPEYTOJIbHUK )
5-3aMEHUTD CBSI3U, PEAKLIUSIMU CBSI3EH,

6- [IpoBepuTh NMPaBUIBLHOCTH HAXOXKICHUS PEAKIIHIA
[TpaBumbHEI oTBET: 1-3-5-4-2-6

Harnumure pa3BepHyTBIN OTBET.
Yo Ha3bIBAE€TCs KOHEYHO-3JIEMEHTHOW MOJEIIBIO?

Kaxoii Tun anannsa NCHoIb3yeTCs s ONPENETICHUS
HanpspKeHu U nedopmannii B KOHCTPYKIUU?

a) CraTuueckuil aHanus.

0) AunamMuueckuii aHams.

B) TemnoBoii aHanus.

r) AKYyCTHYECKHI aHaIu3

IIpaBuibHBIN OTBET A

Kakue THITBI KOHEUHBIX 3JIEMEHTOB CYIIECTBYIOT?
a) CTepKHEBBIC DIIEMEHTHI.

6) O00I0YEUHBIC AITIEMEHTHI.

B) OOBEMHBIC SJIEMEHTHI.

[TpaBunbHbIE OTBETHI A-B

[IpounTaiite TEKCT U yCTaHOBUTE cOOTBETCTBUE. K Kax 10
TIO3UIINH, TAHHOH B JIEBOM CTOJIOIIE, TOoAOEepUTe
COOTBETCTBYIOIIYIO MO3UIIMIO B TPABOM CTOJIOLIE

1. Onopa pomyckaer MoBOPOT BOKPYT IIAPHUPA U
IIEpEMELIEHHUE BJI0JIb OIIOPHOU MTOBEPXHOCTU. Peakius
HarpaBJieHa IEPICHANKYJISIPHO OTIOPHOM MOBEPXHOCTH-3TO: b)
LIApHUPHO-TIOJIBUYKHAS OIIOPa;

2. Onopa A0MyCcKaeT MOBOPOT BOKPYT HIApPHUPA U MOXKET ObITh

[IK-6.Y.1




3aMEHEeHa JABYMs COCTABIIAIOIIMMU CHIIBI BAOJIb OCEil
KOOPAMHAT-3TO: B) mapHUpHO-HENOABUKHAS OIIOpA.

3. Onopa He 10MyCcKaeT MOBOPOT BOKPYT IIAPHUPA U MOXKET
OBITh 3aMEHEHA JIBYMS COCTABIISIONIUMU CHIIBI BJIOJIb OCEH
KOOPJMHAT-3TO: A) 3allleMJICHUE;

[IpounTaiite TEKCT U YCTAHOBUTE I1OCIIEIOBATEIbHOCTD.
3anuumTe COOTBETCTBYIOLIYIO IIOCIEI0BATEIBHOCTh OYKB
ClIeBa HAIIPaBO

VY cTaHoBHTE OCIE0BATEIBHOCTD IOCTPOSHHUS AIIOP IS
peleH s 3a/1a4 Ha pacTsHKEeHHE-CoKaTHe:

1- OnpenenuTth HOpMasbHbIE HAPSKEHUS G,

2- Haiiti mpoonbHyto cmry N,

3- Pa3ouTh Opyc Ha y4acTkH,

4- TTocTpOHTD SMIOPY MPOAOIBHBIX CHIL,

5- ITocTpouTh 3MI0py HOPMATIBHBIX HAIPSXKECHUN
ITpaBusbHbI oTBeT 3-2-4-1-5

10

Hanmummwure pa3BepHyThIi OTBET.
Uto Takoe CTENeHN CBOOOIBI DJIEMEHTA, MOJICITH?

11

Kakoii Tun ananuza ucnoab3yeTcst isi MOAEeIUPOBAHUS
MOBEJICHUS KUJKOCTH WM rasza?

a) Cratuueckuil aHau3.

0) JluHaMHUYeCKU aHAIIN3.

B) TemnoBoli aHamu3.

r) CFD (Computational Fluid Dynamics).
IIpaBuibHbIN OTBET [’

12

Kakwue THIbI rpaHUYHBIX YCIIOBUI MOTYT OBITH 3a/1aHBI B
METO/Ie KOHEUHBIX 3JIEMEHTOB?

a) lAuddepenunanbupie ypaBHEHHUS.

0) ['panuuHbIe YCIOBUSA MIEPBOTO pojia (3aAaHue
[IEpEMELLEHUI).

B) ['paHny4HbIe yCI0BUS BTOPOTO poAa (3aaHue CUI).

r) ['pannyHbIe yCI0BUS TPETHETO po/ia (CMEIIaHHBIE YCIOBHS).
ITpaBuibHbIE OTBETHI A-T"

13

[IpounTaiite TEKCT U YCTaHOBUTE COOTBETCTBUE. K KAk 101
MO3UIIMH, TaHHOH B JIEBOM CTOJIOIE, TO10epUTe
COOTBETCTBYIONIYIO ITO3UIIMIO B IPABOM CTOJIOIE
CooTBeTcTBHE MEXAY TUIIaMU JieopMalvid U UX
OIPECTICHUSIMHU:

Pactspxenue: a) Jlepopmanius, npu KOTOpoH IPOUCKOIUT
n3MeHeHne (JOPMBI M pa3MEPOB TeJa MO IEHCTBHEM BHEITHUX
CHJI, HAITPAaBJICHHBIX NEPHEHIUKYISPHO €0 OBEPXHOCTH.
Cxatue: 0) ledhopmaniys, npu KOTOPOM MPOUCXOAUT
u3MeHeHHe (OpMBbI U pa3MepOB Teja MO IeHCTBHEM BHEIIHUX
CHJI, HAaITPaBJICHHBIX NApAJICITFHO €r0 MOBEPXHOCTH.

N3ru6: B) Jledopmanus, mpu KOTOPOH IPOUCXOTUT
WCKPHBIICHHE OCH WJIN CPENHHON TTOBEPXHOCTH
negopMupyemMoro o0beKTa noJ 1eHCTBUEM BHEIIHUX CHJT HITH
MOMEHTOB.

Kpyuenue: r) Jlebopmanus, npyu KOTOpOM MPOUCXOIUT
MOBOPOT MOTIEPEUHBIX CEYCHUH TeJa MO/ AeUCTBUEM BHEITHUX
KPYTSIIMX MOMEHTOB, IIPU 3TOM MPOJIOJIbHBIE CIION
MTOBOPAYMBAIOTCS OTHOCHTENBHO JIPYT APYyra Ha HEKOTOPBIN

[1IK-6.B.2




YTOII.

14

IIpounTaiite TEKCT U YCTAHOBUTE IIOCIEA0BATEIBLHOCTD.
3anuimTe COOTBETCTBYIOIIYIO MOCIEI0BATENILHOCTh OYKB
CJIEBA HAIIPABO

Y CcTaHOBUTH MOCIIEA0BATEIHLHOCTH TPEOOBAHUIA
MpeAbBIsIEMbIC K MaIllIMHAM:

1. TexHOJIOTMYHOCTh KOHCTPYKIUH; 2. PaboToCcriocoOHOCTB; 3.
Hanexunocts; 4. DproHOMUYHOCTH U 3CTETUUHOCTb.
[IpaBunbHbI oTBET: 2-3-1-4

15

Hanumure pa3BepHyTBIN OTBET.
3anuiuTe MAaTPUYHOE YPABHEHHE KECTKOCTH JIEMEHTA

16

Kako# tvn anaimsa ucnosb3yercs Ui MOJEIUPOBaHUS
3JE€KTPOMArHUTHBIX MOJEH?

a) CTaTu4yecKuil aHaus.

0) [lunamMuueckuii aHaIH3.

B) TeroBoi aHamus.

r) DIEeKTPOMAarHUTHBIN aHAIIN3.

[IpaBunbHbI oTBET [’

17

Kakue MeToab! nCnonb3yroTes sl IPOBEPKH CXOAUMOCTH
pelieHus: B METOI€ KOHEYHBIX 3JIEMEHTOB?

a) CpaBHEHHUE pELICHHUI Ha Pa3HBIX CeTKaX.

0) CpaBHEHUE C aHATUTHYECKUM PEIICHUEM

[IpaBuibHbie 0TBETH A U b

18

[IpounTaiite TEKCT U yCTaHOBUTE COOTBEeTCTBUE. K KAk 101
MO3UIIMH, TaHHOH B JIEBOM CTOJIOLE, T010epuTe
COOTBETCTBYIOIIYIO MO3UIIMIO B TPABOM CTOJIOIIE
CootBeTcTBHE MEXY TApAMETPAMU IIPOYHOCTH U UX
ONPEIICIICHUSAMU:

IIpenen Texydectu: a) HanpspkeHnue, mpu KOTOpOM MaTepuan
HauuHaeT AeGopMUpOBaThHCs 0€3 yBETHUCHHs Harpy3KH.
IIpenen npounoctu: 0) MakcumalibHOE HaNpsKEHNUE, KOTOPOe
MaTepuaj MOXKET BblAepKaTh 0€3 pa3pyLieHHs.

Monyns ynpyroctu: B) Mepa k€CTKOCTH MaTepuana,
OTIpEAEIAIONIAs €ro CIIOCOOHOCTh COPOTUBIISTHCS
nedopMaluy Npy MNpUIOKEHUN Harpy3KH.

Koaddunuent [lyaccona: r) OTHOIIEHHE MOTIEPEIHOM
nedopmanuu K NpoJoJIbHOM MPH OAHOOCHOM PACTSDKEHUH UITH
C)KaTUU B IpeJieNax ynpyrux aepopmManuil.

19

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEA0BATEIBHOCTD.
3anuiunTe COOTBETCTBYIOLLYIO MOCJIEI0BATENbHOCT OYKB
CJIEBA HAIIPABO

Meroa ceueHnii MO3BOJISET ONPEIETUTh BHYTPEHHHUE CHUIIBI,
BO3HUKAIOIINE B CTEPIKHE, HAXOIALIEMCS] B PABHOBECUH 10
JEHUCTBHEM BHEIIHEW HArPy3KH. DTarbl METOAA CEUCHHUN
BKJIIOYAIOT (YKa)KUTE BEPHYIO IIOCIEA0BATEIBHOCTB):

1. Pa3peszanue: Pa3pesaem cTep:keHb Ha JIBE YaCTH
IJIOCKOCTBIO, TIEPIIEHAUKYJISIPHON €r0 OCH.

2. Ot6paceiBanne: OTOpackiBaeM OJHY M3 YaCTEH CTEPIKHS.
3. 3amena: 3aMeHseM JIeiicTBHE OTOPOILIEHHOM YacTu
BHYTPEHHUMU CHJIAMHU.

4. YpaBHOBeIIMBaHMUE: Y PaBHOBEIINBAEM OCTABIIYIOCS YaCTh
CTEpXHSI, UCTIONIb3Ys YPAaBHEHUS PAaBHOBECHSI.

[1K-6.3.2




20 Harnmmvre pa3BepHyTHINH OTBET.
KaxoBbl BO3MOKHBIE IPUYMHBI HETMHENHOCTU ypaBHEHUN
MKD?

21 Kaxkoit Tun ananuza ucnosb3yercs sl MOJICTUPOBaAHUS [IK-6.V.1
B3aUMOJICVCTBUS KOHCTPYKIIMH C OKPY>Kalolleu cpenon?
a) CTaTuyecKkuil aHaus.

0) [lunamMuueckuii aHaIH3.

B) TemoBoii aHamus.

r) CFD (Computational Fluid Dynamics).

[IpaBunbHbIl oTBET I’

22 Kakue HegocTaTKu ©IMEeT METOI KOHESUHBIX YJIEMEHTOB?
a) CJI0)KHOCTb IIOCTPOEHUS CETKHU.

0) HeoO6Xo1uMOoCTh UCITOJIB30BaHUS MOITHBIX
BBIYHCIUTEILHBIX PECYPCOB.

[IpaBuibHbie 0TBETH A U b

23 [Ipouutaiite TEKCT U ycTaHOBUTE coOTBEeTCTBUE. K Kaxk10i1
MO3UIIMHU, TAHHOHW B JIEBOM CTOJIOIE, TOI0CpUTE
COOTBETCTBYIOIIYIO TIO3UIIUIO B TIPABOM CTOJIOIIE
CoOTBETCTBHE MEKIAY METO/IaMU MCIIBITAHUH U UX TSISIMU:
Ucnpitanue Ha pactspkenue: a) OnpeneneHue npeaesa
MPOYHOCTH, MPEJieia TEKYYECTH U MOAYJISL YIIPYTOCTH
MaTepuana.

Hcneitanue Ha cxxatue: 0) Onpenenenrue ciocoOHOCTH
MaTepuasa BeIIEPKUBATh COKIMAFOIIHNE HATPY3KU O0e3
paspyIeHuUs.

Wcneiranne Ha u3ru0: B) Onpezenenne cniocoOHOCTH
MaTepHalia BbIJICP)KUBATh U3rHOArOIINe Harpy3Ku 0e3
paspyuicHus.

HcneiTanue Ha kpydenue: T) OnpeneneHue cnocooOHOCTH
MaTepuasa BIICPKUBATH KPYTAIIHNE MOMEHTHI 0€3
paspyuieHusl.

24 [IpounTaiiTe TEKCT U YCTAHOBUTE IIOCIIEIOBATEIBHOCTD.
3anummTe COOTBETCTBYIOLIYIO MOCIEI0BATENBHOCTh OYKB
CJIeBa HAIIPABO

B kaxoii mociie10BaTeIbHOCTH N3YYalOTCS Pa3zielibl MEXaHUKHU:
1 — ComnpoTtuBneHue MaTepuaioB

2 — TeopeTnyeckas MEXaHUKa

3 — Jletanu MaIiH

ITpaBubHBIN OTBET: 2-1-3

25 Harnmmnre pa3BepHyTBIN OTBET.
Kak BeiBoguTCs o0miee ypasuenue MKD u3 ycnosuii
paBHOBECHS Y3JI0B?

[lepeueHp TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OpPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Metoanueckue Marepuaibl, ONpeETAI0INe MpoLeAYpPbI OILICHUBaHHS
WHIUKATOPOB, XapaKTEPHU3YIOMIMX dTanmbl (OPMHUPOBAHHS KOMIETCHIIMH, COACpIKATCA B




JOKaJIbHBIX HOpMaTuBHbIX akTax [YAIIL, pernmameHTUpylOIIUX NOPSAAOK M MPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCcTalluyd 00y4aroIuXcsl
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue yKa3aHus JIs1 OOYYalOIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia .

OCHOBHOE Ha3HAYCHME JIEKLIIMOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOoKoe U sICHOE W3JI0KEeHHE ydyeOHoro marepuana. Ha3HadueHune cOBpEeMEHHOH JieKUuu B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 1O TEME, a B OCBOCHHH
(GyHAaMEHTaIbHBIX MpOOJEeM JUCLUMIUIMHBI, METOJOB HAay4yHOrO II03HAHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METOO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 00sacTé 3HaHUs, €€ HpoOJIeMbl, JAaeT LENbHOE INPEJCTaBICHUE O IUCLUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIE€BOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

— IOJIy4€HHE OIIbITa TBOPUYECKOI padOThI COBMECTHO C IPENOJABATEIIEM;

— pasBuTHE TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIIJICHUS.

— MOsiBJIEHUE HEOOXOJMMOro HHTepeca, HeOOXOAUMOTO Ul CAaMOCTOSATEIbHOW paboThI;

— TIOJy4Y€HHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepual (BBIACNATH IJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpALMEd  ClIaliloB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK M0 JUCLUIUINHE.

11.2. Meroauueckue ykazaHus A OOyYaroIUXCs MO BBIIOJIHEHUIO J1a00paTOPHBIX
paboTt (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOTUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPONIPUATHH.

BoinonHenue nabopaToOpHbIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIISTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBAaHHUS MPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUIUTHHBI;

— 3aKpeIUIeHHe, Pa3BUTHE W JIETATM3aIlUs TEOPETHYECKMX 3HAHWM, TMOJTYYCHHBIX Ha
JEKITHSIX;

— TOJIyueHHe HOBOM MH(OpMAIMH 110 3y4aeMOH TUCIUILINHE;



— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOH  paboTel ¢ 1a00opaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PadoT

JIaGoparopHubie paboThl N0 AucuUIUIMHE «VIMUTaIIMOHHOE MOJETUpPOBaHHUE (HPU3UUYECKUX
U TEXHOJOTHYECKHX IPOIIECCOB» MpOoBOAATCS B aynutopuu kadenper Ne 1 (ayx. 24-12). s
npoBeeHusT J1a00paTOPHBIX pabOT MCMONB3YIOTCS KOMIBIOTEpPHI C HpexycTtanoBieHHbIM [10,
MO3BOJISIONIME BBIOIHATH PaOOTHl MO UMUTAIMIOHHOMY MOJEIHPOBAHUS MO BCEM OCHOBHBIM
paszienaM JUCHUIUIMHBL «/IMHTAalMOHHOE MOAETHPOBaHHE (PHU3HMUECKUX M TEXHOJOTHUECKUX
npoueccoBy. [lopsaok npoBeneHus 1a00paTopHOM pabOTHI:

1. BBoaHas 4actb

— MOJTy4eHHE 00yJaroIIMMCs JOIMyCKa K paboTe (YCTHBIN OIpoc)

— MOJTydeHUe 00yJaroIIMMCs 3aJaHUS

— cOOOIIIeHNEe TpernojaBareyieM yKa3aHui K pabore (omucanwe J1adopaTOpHOU
YCTaHOBKH, HAIIOMHUHAHUE O MOPSAKE BBIMOJIHEHHUS padOThl U MCCIEIYyEMBIX MapaMeTpax, MoKas3
CIO0COOOB BBITIOJIHEHUSI OTAETIBHBIX ONepaluil, NpeaynpekIeHUe O BO3MOXHBIX OIIHOKax) 2.
OcHoBHast yacTh

— BBITMIOJTHEHHE 00Y4arOIIUMCS TOCTaBIICHHOM 3a/1a4uu

— cooOIeHre mpenojaBareneM (B clydae HEOOXOIMMOCTH) JOIMOJHUTEIBHBIX
yKa3aHUH (IOBTOPHBIN MOKA3 WK Pa3bsCHEHNUE UCTIOIHUTENbCKUX JIEHCTBUI)

3. 3akirounTeNnbHas YacTh

B 3akmiounTenbHOM 4YacTHM  CTYIEHT JIOJDKEH IPOJEMOHCTPUPOBATh IOJyYCHHbBIE
pe3yNbTaThl MPETOAaBaTEIIIo.

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padoTe

Otuer 0 1abopaTopHOil paboTe JOIKEH COJIEPKATh CIEAYIOIINE Pa3IeIIbl:

— e 1Ta00PaTOPHON pabOTHI

— dbopMynupoBKa 3a1aHUS

— OCHOBHAs YacTh (JOJDKHA COJEPXKAaTh ONHCAHWE J1a0OPaTOPHOW YCTaHOBKH,
HeoO0XoauMbIe TaOIUIbL, TpadUKH, IKCIIEPUMEHTAIbHbBIC TaHHbIE U PE3yIbTaThl PACYETOB)

- BbIBOJI (OTIMCHIBAIOTCS. UTOTU pabOThI, IPOBOJUTCS aHAIN3 IIOJYYEHHBIX PE3yJIbTaTOB)

TpeboBanus k opopmIIeHHIO OTUeTa O JabopaTOpHOM paboTe

TpebGoBanus kK 0hOPMIIEHHIO OTYETA O TAOOPATOPHON paboOTe U3II0KEHBI B IEHCTBYIOIIEM
crangapre ['OCT 7.32-2001 «Otyer o HayuHO-HccienoBaTenabckoi pabore. CTpykTypa U
npaBuia OQOpMIIEHUS», KOTOpbIH MOxHO Haiitu B HWHrepHere Ha caiite ['YAII
http://guap.ru/guap/standart/titl_main.shtml

11.3. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboTHI

B xone BbIMOSHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarONIUiCs BBIMOIHAET paboOTy MO
3aJJaHUI0 ¥ [P METOJUYECKOM PYKOBOJCTBE IperojaBaTelis, HoO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O00ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOSI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOMHEHHsSI CaMOCTOSTENbHOW paboThl, y oOydvaromerocs GopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YeHMs, MOMOraeT IOJyYUTh HAaBBIKM IOBBIIICHUS
npo(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSTENbHYIO  paloTy
00y4aroIUX CSASIBIISIOTCS:

— y4eOHO-METOAMYECKHU MaTepHal Mo JUCIUILINHE;



— METOJUYECKUE YKa3aHUsS MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i o0ydaromuxcs
10 3a049HOU (popme oOydeHMS).

XO0J€ BBIITOJIHECHHUA CaMOCTOSITCIILHOMN pa6OTBI 06yqa}omm710ﬂ u3ydacr TGOpeTI/I‘IeCKI/Iﬁ

MaTepI/IaJI JUCHUIIIINHBI, pemaeT TUIIOBBIC 3a1a4X U 3aJaHUS KprOBOﬁ paGOTH, pa3MeH_[€HHBIe
B UCO I'VAII: http://pro.quap.ru/ https://Ims.quap.ru/

11.4. Meroauyeckue yKazaHUsA I OOYYarONIMXCS IO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTpUBAET KOHTPOJIb KAuecTBAa 3HAHUM
00y4aromuxcsi, OCyIIECTBIIEMOI0 B TEYEHUE CEMECTpa C LIEJbI0 OLIEHMBAHMS X0/l OCBOCHUS
JUCLHUTIIIUHBI.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH O0yYaroImuxcs nmpoBoautcst B cootBerctBuu ¢ CTO
I'VAIT CMK 3.76 «llonoxxeHue O TEKYIIEeM KOHTPOJIE YCIEBAEMOCTH U IPOMEKYTOYHOM
aTTecTalMd CTyAeHTOB M acnupantoB [YAIIL, oOywaromuxcs 1o o0pazoBaTeIbHBIM
porpaMMam BBICILIETO 0OPa30BaAHUSI.

11.5. Meroauueckue yka3aHus il OOYYAIOUIUXCS MO0 MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCcTalnuu.

[Ipomexyrounas  arrecrauus  oOydarolUMXCsl — NpPeAyCMaTpUBAE€T  OLICHUBAHME
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHs MO auciuruinHe. OHa BKIIIOYaeT B
ce0s:

QG GepeHIIMPOBAHHBIN 3a4€T — 3TO POpPMa OLIEHKH 3HAHUH, TOTYICHHBIX 00YJarOIIUMCS TIPH
U3y4YCHUH TUCUUILIHHBL, TIPU BBINOJIHEHUH KYPCOBBIX IPOEKTOB, KYPCOBBIX paboT, HAy4HO-
UCCIIeI0BATEIbCKUX pabOT M MPOXOXKICHUH MPAKTUK C aTTECTALIMOHHOHN OIIEHKOH «OTIHYHOY,
«XOPOILOY, «yIOBIETBOPUTEIHHOY, KHEYJOBIECTBOPUTEILHOY.


http://pro.guap.ru/
https://lms.guap.ru/
https://lms.guap.ru/
https://lms.guap.ru/

Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




